
Table 55. Pooled Observations on Four Contaminants
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Table 56. Summary of Guidelines and Standards for Health-Based Water Quality Levels 

Compound or Chemical Class 

______---.-----.--- -.-.-. 

Acenaphthene 

Acrolein 

Acrylonitrile 

Aldrin 

Antimony 

Arsenic 

Asbestos 

3V 

89P 

114M 

115M 

116M 

benzene 4V CY1400000 

Benzidine 

Beryllium 

Cadmium 

Carbon Tetrachloride FG4900000 

Chlordane 

Chlorinated Benzenes 

5B 

117M 

118M 

6V 

91P 

20 

320 

0.58 

0.74nC) 

146 

0.022 

3 x lo5 fibers/l 

6.6/2.3 

0.0012 

0.37n 

10 

4/5.5 

0.0046 

Hexachlorobenzene 9B 

1,2,3,5-tetra chlorobenzene 

pentachlorobenzene 

(1,2,4)-trlchlorobenzene 

(mono)chlorobenzene 

8B 

7V 

0.0072 

38 

74 

..Ld) 

488/20 

Chlorinated Ethanes 

1,2-di-chloroethane 10V KI0525000 9.4/9.1 

(1) 

(2) 

(2) 

(2) 

(2) 

(2),(11) 

(2) 

(2) 

(3) 

(2),(11) 

(2) 

(2) 

(4) 

(2),(11) 

EPA 
Code No. 

NIOSHa' Notes 
Registry No. 

.--. 

1B 

2V 

continued... 
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Notes:
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APPENDIX D

CHEMICAL CONTROL CASE STUDY DATA APPENDIX

INTRODUCTION

This appendix assembles the data required for modeling the Chemical
Control incident. Data on releases from the fire, meteorology of the area,
and the population-at-risk are described in the following sections.

RELEASES

Chapter 7 discusses the inherent limitations associated with modeling
releases based on the combustion process. An alternative was postulated, and
the associated assumptions were outlined.

METEOROLOGY

Meteorological data was obtained from the National Climatic Center
(Asheville, North Carolina, U.S. Department of Commerce, National Oceanic and
Atmospheric Administration). The National Climatic Center collects
meteorological data from the Newark, New Jersey, airport located about five
kilometers northeast of Elizabeth. Because Newark is very close to the
Chemical Control site in Elizabeth, we assume that meteorological conditions
at the two places are similar. Measurements of wind speed and direction, sky
cover, ceiling, weather, and temperature are taken on an hourly basis, and
the National Climatic Center then compiles data on a three-hourly basis.

The data on wind direction and wind speed are directly applicable to our
model. The sky cover and ceiling variables are necessary to construct
stability variables. In the model, we used the 1980 data taken from
observations rather than available ten-year averaged data, because the former
retained information on sequences. In addition to the tabular data, we have
obtained a National Climatic Center tape with data from various years,
including computed stability factors.

The Turner stability class algorithm (tables 57, 58, and 59) is a
procedure for constructing stability class variables based on time of day,
cloud cover, ceiling, wind speed, and solar altitude. Solar altitude as a
function of latitude and declination can be determined from the formulas
summarized in table 60. Declination of the sun as a function of date is
given in table 61. Duration of daylight is given in table 62 (Smithsonian
Meteorological Tables, 1951).
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Table 57. D. Bruce Turner Algorithm for Computing Stability Classes

I. Compute Net Radiation Index:

1. If the total cloud cover is 10/10 and the ceiling is less than
7,000 feet, use net radiation index equal to 0 (whether day or
night).

2. For nighttime (night is defined as the period from one hour before
sunset to one hour after sunrise):

a. If total cloud cover 4/10, use net radiation index equal to
-2.

b. If total cloud cover > 4/10, use net radiation index equal to
-1.

3. For daytime:

a. Determine the insolation class number as a function of solar
altitude from table 58.

b. If total cloud cover 5/10, use the net radiation index in
table 59 corresponding to the insolation class number.

c. If cloud cover > 5/10, modify the insolation class number by
following these six steps:

(1) Ceiling > 7,000 feet, subtract 2.

(2) Ceiling 1_ 7,000 feet, but < 16,000 feet, subtract 1.

(3) Total cloud cover equal 10/10, subtract 1. (This will
only apply to ceilings 7,000 feet since cases with 10/10
coverage below 7,000 feet. are considered in item 1 above.

(4) If insolation class number has not been modified by steps
(1), (2), or (3) above, assume modified class number equal
to insolation class number.

(5) If modified insolation class number is less than 1, let it
equal 1.

(6) Use the net radiation index in table 59 to the modified
insolation class number.
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Table 58. Insolation as a Function of Solar Altitude

Solar Altitude (a) Insolation Insolation Class Number

60° < a Strong 4

35° < a ('$0' Moderate 3-

15° < a < 35° Slight 2-

a < 15° Weak 1-

Table 59. Stability Class as a Function of Net Radiation and Wind Speed

Wind Speed Net Radiation Table
(Knots) 4 3 2 1 0 -1 -2

0,1
2,3
4,5

6
7

8,9
10
11
12

A A B C D
A B B C D
A B C D D
B B C D D
B B C D D
B C C D D
C C D D D
C C D D D
C D D D D

Key:   A: extremely unstable D: neutral
B: moderately unstable E: slightly stable
C: slightly unstable F: moderately stable

Source: D. B. Turner, "A Diffusion Model for an Urban Area,"
Journal of Applied Meteorology, vol 3, p. 91.
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Table 60. Solar Altitude and Azimuth

altitude of the sun (angular elevation above the horizon)

latitude of the observer

declination of the sun

hour angle of sun (angular distance from the emridian of the
observer)

azimuth of the sun (measured eastward from north)
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Table 61.



TABLES 171-174

Table 62.
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Table 62. (continued)
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The parameters 0y and 0s required for the Gaussian transport equation can
then be approximated, for each stability class, by the phenomenological
relationship depicted in figures 22 and 23. Equations (D.1) and (D.2) show
the functions used to approximate these standard deviations:

(D.1)

(D.2)

where a(S), b(S), C(S), d(S) are functions of stability class S, derived in
the U.S. EPA Climatological Dispersion Model (Busse and Zimmerman in User's
Guide to the Texas Episodes Model). Parameter values appear in tables 64 and
65.
rolling terrain,

curves were determined for an open, level to gently
and must therefore be adjusted for urban areas. The

adjustment was made according to the method used in the Texas Episodes Model;
dispersion coefficients were estimated by decreasing the stability class
index by one except for class A (Texas Air Control Board, 1979).

POPULATION AT RISK

Populations of cities and counties in the area at risk is available from
the 1980 Census of Population (U.S. Department of Commerce, Bureau of the
Census, Numbers of Inhabitants). From the population data and the maps of
cities and counties, we can develop a population density grid of the area
surrounding Elizabeth. Table 25 and figure 19 define the density grid by
township for an area of 442 km2 (21 km x 21 km).
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Figure 22. Variation of cry as a Function of Downwind Existence from a Source

Source: D. B. Turner. 1964. "A Diffusion Model for an Urban Area," Journal
of Applied Meteorology vol. 3, p. 91.
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